Recently, many challenging missions using microsatellites have been conducted. Microsatellites are valuable in that they enable low-cost and short-term development. On the other hand, they impose low-volume requirements for all components. One solution is to employ a variable-speed double-gimbal control moment gyro (VSDGCMG) for an attitude control actuator. The actuator has 3 degrees of freedom because it is composed of a variable-speed wheel, an inner gimbal orthogonal to the wheel axis, and an outer gimbal orthogonal to the inner gimbal axis (Fig.1) . Thus, a satellite can conduct three-axis attitude control using only one VSDGCMG. This reduces volume for attitude actuators compared with the use of traditional three reaction wheels.
